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® Fluid fiterllizlng process and device. 

@ A process and device wliereby a fluid is fed 
along a duct at least partially formed from unwet- 
table material transparent to ultraviolet rays. The 
duct extends through an airtight casing which 
presents an air inlet and an outlet communicating 
with the duct, and houses at least one light source 
located outside the duct and in front of the transpar- 
ent portion of the same; which source is designed to 
emit ultraviolet rays of such a wave length as to 
ozonize the air inside the casing. 
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FLUID STERILIZING PROCESS AND DEVICE 


The present invention relates to a fluid steriliz- 
Ing process. 

The effective sterilizing action of ultraviolet rays 
on fluids penetrated by the same is by now a well 
established fact. s 

As yet, however, this property of ultraviolet 
rays has generally been employed for sterilizing 
water or other alimentary fluids. In particular, de- 
vices are known for purifying and sterilizing .drinks, 
such as water or similar fluids transparent to ul- io 
traviolet rays, on which the drink is fed through at 
- least one vessel or tubular - duct The said duct is 
defined by a wall at least partly transparent to 
ultraviolet rays, and is set up in front of at least one 
source of the same. The ultraviolet rays produced is 
by the said source thus pass through the said 
transparent wall and the drink, which is also trans- 
parent, so as to enable in-depth bombardment and 
effective sterilization of the drink particles. 

A major drawback of purifying-sterilizing de- 20 
vices of the aforementioned type is that they are 
limited to sterilizing drinks, and cannot be em- 
ployed for sterilizing other fluids, such as industrial 
drainage, usually containing highly contaminating 
organic substances which are in no way degraded. 25 

The aim of the present invention is to provide a 
fluid sterilizing process designed to overcome the 
aformentloned drawback. 

With this aim in view, according to the present 
invention, there is provided a fluid sterilizing pro- 30 
cess, characterised by the fact that it Comprises 
stages consisting in: 

-feeding fluid particles along a duct extending 
through an airtight casing and formed, at least 
partially, from material transparent to ultraviolet 35 
rays; 

-feeding into the said casing a stream of a gaseous 
mixture containing oxygen; 
-exhausting the said mixture from the said casing 
Into the said duct; and 40 
-simultaneously bomarding with ultraviolet rays the 
said mixture inside the said casing and the said 
particles flowing along the said duct; the said ul- 
traviolet rays being produced by at least one 
source located outside the said duct and inside the 46 . 
said casing; the said source being designed to 
produce ultraviolet rays of such a wave length as to 
ozonize the said mixture inside the said casing. 

According to the above process, subsequent to 
feeding the said ozonized mixture inside the fluid so 
downstream from the said passage, the fluid 
presents, downstrestni from the ultraviolet ray pro- 
cess, an activated residue which Is in no way toxic, 
by virtue of degrading rapidly In contact with the 
oxygen in the air, but which Is extremely aggres- 


sive and capable of reducing by oxidation a wide 
variety of organic products. 

Inside the said casing, the said duct preferably 
comprises a narrow passage defined by two walls, 
at least one of which is formed from material trans- 
parent to ultraviolet rays, and at least one of which 
is formed from unwettable material designed to 
produce, in the fluid flowing along the said. pas- 
sage, microvortices having a diameter substantially 
equal to the width of the said passage; the said 
mixture being fed inside the said duct downstream 
from the said passage; and the ultraviolet rays 
produced by the said source simultaneously bom- 
barding both the said mixture inside the said cas- 
ing, and the said particles as they swiri along the 
said passage and come into substantial contact 
with the said transparent wall. 

In like manner, sterilization is achieved, not by 
the ultraviolet rays penetrating the fluid, but by 
means of superficial bombardment, thus substan- 
tially overcoming any functional limitation posed by 
non-transparent fluids. According to the present 
Invention, there is also provided a fluid sterilizing 
device, characterised by the fact that it comprises 
an airtight casing; a duct for a stream of un- 
sterilized fluid particles and extending through the- 
said casing, the said duct being formed, at least 
partially, from material transparent to ultraviolet 
rays; first supply means for feeding a stream of a 
gaseous mixture containing oxygen inside the said* 
casing; second supply means for feeding the said 
mixture from the said casing to a given point on 
the said duct; and at least one source of ultraviolet 
rays located inside the said casing, contacting the 
said mixture, and facing the said transparent por- 
tion of the said duct; the said source being de- 
signed to emit ultraviolet rays of such a wave 
length as to ozonize the said mixture. 

The present invention will be described with 
reference to the attached drawing showing an axial 
section of a non-limiting embodiment of the same. 

Number 1 in the attached drawing indicates a 
fluid purifying-sterilizing device, even for fluids im- 
pervious to ultraviolet rays, comprising an airtiight 
outer casing 2 preferably formed from corrosion- 
proof metal, e.g. stainless steel, and In the form of 
a rectangular parallelepipedon. 

The said casing 2 comprises a top wall 3, a 
bottom wall 4. a first pair of parallel side waHs 6. 
and a second pair of parallel side walls 6 (only one 
of which is shown) perpendicular to walls 5. 

Inside a chamber 7 defined by the said walls 3. 
4, 5 and 6, there is housed a duct 8 for the said 
unsterilized fluid, which duct 8 may be of any 
shape, but, in the example shown, is substantially 
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U-shaped with its concave side facing upwards. In 
more detail, the said duct 8 comprises a downward 
duct 10 and an upward duct 11 parallel with each- 
other, formed from unwettable material transparent 
to ultraviolt rays, and connected at their respective 
bottom ends by a horizontal duct T2. The top ends 
of ducts 10 and 11 are engaged inside respective 
tubular ends of an outlet pipe 13 and inlet pipe 14 
respectively, which pipes 13 and 14 extend through 
respective holes 15 and 16 fornned through wall 3, 
and are connected to the said wall 3 via respective 
flanges 17 and 18,- 

Each of ducts 10 and 11 houses a tubular 
element 19 preferably formed from, metal and 
closed at its opposite ends by plugs 20, each of 
which is secured to the inner surface of respective 
duct 10 or 11 by means of radial fins 21. 

The said tubular elements 19 extend along 
substantially the entire length of respective ducts 

10 and 11 and define, with the same, respective 
toroidal passages 22 and 23 along which the un- 
sterilized fluid flows. 

In the example shown, three fluorescent in- 
frared lamps. 24. 25, 26. are mounted Inside the 
said chamber 7. Lamps 24.. and 25 are connected 
by means of respective end brackets 27 to respec- 
tive walls 5. in a position adjacent to ducts 10 and 

11 respectively, and present respective reflecting 
paraboloids. 28 for concentrating the emitted rays 
on to ducts 10 and 11. Lamp 26. on the other hand, 
is located midway between ducts 10 and 11, and is 
supported by end brackets 29 connected to one of 
walls 6. 

Each of lamps 24, 25 and 26 is designed to 
produce ultraviolet rays having wave lengths of 254 
and 187 nm (nonometres), of which those having a 
wave length of 187 nm are known to be capable of 
ozonizing a gaseous mixture containing oxygen 
and. therefore, in the present case, a similar mix- 
ture contained inside airtight casing 2. Through one 
of walls 5. and close to the bottom end of the 
same, there is formed a hole 30 through which is fit 
ted in sealed manner one end of an outlet pipe 31 
on a compressor 32 having an inlet filter 33 and 
designed to feed a stream of a gaseous mixture 
containing oxygen, e.g. air. inside chamber 7. The 
said chamber 7 communicates with the outside 
atmosphere via an exhaust pipe 34 fitted in sealed 
manner through a hole 35 fomrted in wall 3. The 
said pipe 34 connects chamber 7 to a point on 
outlet pipe 14, which presents a section appro- 
priately reduced to fonm a Venturi tube 36 con- 
stituting an ejector for the air inside chamber 7. 

In actual use, the unsterilized fluid is fed into 
inlet pipe 13 by a supply network (not shown) and 
flows along duct 8 by successively flowing along 
passage 22. duct 12 and passage 23, as far as 
outlet pipe 14, 


As it flows along toroidal passages 22 and 23. 
the unsterilized fluid assumes a swirling motion 
due to the fact that, as ducts 10 and 1 1 are fomried 
from unwettable material, such as TEFLON, the 
5 fluid particles substantially contacting the inner sur- 
faces of ducts 10 and 11 encounter substantially no 
frictional resistance and, therefore, tend to travel 
faster than the other particles. The size of the 
vortices formed inside passages 22 and 23 remains 
TO substantially constant for a given flow rate. Con- 
sequently, by selecting, for passages 22 and 23. a 
width approximately equal to the diameter of the 
vortices produced at the required flow rate, all the 
unsterilized fluid particles may be brought succes- 
..is__ sively into contact with" the inner surfaces of ducts 
10 and 11, that Is, into a position enabling the said 
particles to be sterilized by a superficial bombard- 
ment of ultraviolet rays emitted by lamps 24, 25 
and 26. 

20 As already stated, in addition to sterilizing the 
fluid flowing along duct 8. lamps 24, 25 and 26 
simultaneously ozonize the air. or any other similar 
gaseous mixture containing oxygen, fed into casing 
2 by compressor 32. The ozonized air is fed by 

25 ejector 36 into pipe 14 so as to enrich the sterilized 
fluid with an activated residue obtained using rela- 
tively little energy and capable of attacking and 
degrading a wide range of organic , compounds 
contained in industrial drainage, such as phenols, 

30 and pesticides such as DDT. , 

The ozone contained in the sterilized fluid de- 
grades rapidly in oxygen, in about 20 minutes, 
leaving no toxic residue and, therefore, rendering 
device 1 particularly suitable for processing drain- 

35 age. 

To those skilled in the art it will be clear that 
changes may be made to device 1 as described 
herein without, however, departing from the scope 
of the present invention. For example, according to 

40 a first variation (not shown), duct 8 may be formed 
without tubular elements 19 defining passages 22 
and 23. and may consist of a coil or be of any 
appropriate shape other than the one described. 
Similarly, according to a further variation {not 

45 shown), passages 22 and 23 may be flat, instead of 
annular as in the example shown. 

According to a further variation (not shown), 
tubular elements 19 may be formed from material 
designed to reflect ultraviolet rays. or. they too, 

50 from unwettable material transparent to ultraviolet 
rays. 

According to a further variation (not shown), the 
ultra violet lamps employed may differ in number 
and/or be positioned differently from those de- 
55 scribed herein. 

According to a further variation (not shown), the 
means for supplying air or any other similar mix- 
ture inside casing 2 and/or the means for supplying 
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the said mixture from casing 2 into the sterilized 
fluid stream may differ from those described here- 
in. 

Rnally, according to a further variation (not 
shown), device 1 as described herein may con- 
stitute only one sterilizing unit on a system com- 
prising a number of such units connected in var- 
ious ways and housed either in respective casings 
2 or in a single common airtight casing. 

Clarms 

1) - A fluid sterilizing, process, characterised by 
the fact that it comprises stages consisting J^nr 
-feeding fluid particles along a duct extending 
through an airtight casing and formed, at least 
partially, from material transparent to ultraviolet 
rays; 

-feeding into the said casing a stream of a gaseous 
mixture containing oxygen; 
-exhausting the said mixture from the said casing 
into the said duct; and 

-simultaneously bombarding with ultraviolet rays 
the said mixture inside the said casing and the said 
particles flowing along the said duct; the said ul- 
traviolet rays being produced by at least one 
source located outside the said duct and inside the 
said casing; the said source being designed to 
produce ultraviolet rays of such a wave length as to 
ozonize the said mixture inside the said casing. 

2) - A process as claimed in Claim 1 , charac- 
terised by the fact that, inside the said casing, the 
said duct comprises a narrow passage defined by 
two wails, at least one of which is formed from 
material transparent to ultraviolet rays, and at least 
one of which is formed from unwettable material 
designed to produce, in the fluid flowing along the 
said passage, microvortices having a diameter sub- 
stantially equal to the width of the said passage; 
the said mixture being fed into the said duct down- 
stream from the said passage; and the ultraviolet 
rays produced by the said source simultaneously 
bombarding both the said mixture Inside the said 
casing, and the said particles as they swirl along 
the said passage and come into substantial contact 
with the said transparent wall. 

3) - A fluid sterilizing device, characterised by 
the fact that it comprises an airtight casing; a duct 
for a stream of unsterilized fluid particles and ex- 
tending through the said casing, the said duct 
being formed, at least partially, from material trans- 
parent to ultraviolet rays; first supply means for 
feeding a stream of a gaseous mixture containing 
oxygen inside the said casing; second supply 
means for feeding the said mixture from the said 
casing to a given point on the said duct; and at 
least one source of ultraviolet rays located inside 


the said casing, contacting the said mixture, and 
facing the said transparent portion of the said duct; 
the said source being designed to emit ultraviolet 
rays of such a wave length as to ozonize the said 
5 mixture, 

4) - A device as claimed in Claim 3. charac- 
terised by the fact that the said duct comprises two 
opposite walls defining a relatively narrow passage, 
at least one of the said walls being formed, at least 

10 partially, from material transparent to ultraviolet 
raySr and at least one of the said walls being 
formed from unwettable material; the said second 
supply means being connected to a point on the 
^ said duct downstream from the said passage; and 
_ the width of the said passage being approximately 
the same size as the diameter of vortices induced 
in the said stream, in use, by the said wall of 
unwettable material. 

5) • A device as claimed in Claim 4. charac- 
20 terised by the fact that the said passage is toroidal; 

the said two walls being tubular and coaxial with 
each other. , 

6) - A device as claimed in Claim 5, charac- 
terised by the fact that a first outer wall of the said 

25 tubular walls is formed from the said unwettable 
material transparent to ultraviolet rays; the said 
source of ultraviolet rays being located outside the 
said outer wall, 

7) - A device as claimed in any. one of the 
30 foregoing Claims from 3 to 6^ characterised by the 

fact that the said first supply means comprise a 
source of compressed air connected to the said 
casing. 

8) • A device as claimed In any one of the 
35 foregoing Claims from 2 to 7. characterised by the 

fact that the said second supply means comprise a 
Venturi ejector device. 

9) - A device as claimed In any one of the 
foregoing Claims from 3 to 8. characterised by the 

40 fact that the said source of ultraviolet rays is de- 
signed to emit ultraviolet rays having wave lengths 
of 254 and 187 nm. 
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